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Why Longer Exams Are Better For Learning
extended exams increase information retention by creating stronger connections in the brain
Haley M. Moe, Jacob Sowards, Tana Sowards, Jamie L. Jensen
Although it’s been shown that extended exams significantly improve long-term conceptual understanding, researchers are still unsure
which learning pathway contributes to this phenomenon. In order to determine which learning pathway is responsible for increased
conceptual understanding, we administered and analyzed biology exams of various lengths and levels in 3 different treatments.

Results
Figure 1. Student scores on the 50 questions shared across all 3 treatments
Average student scores in percentage

The Testing Effect shows that students understand concepts better if they participate
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in a recall practice involving the concepts—such as an exam—rather than a restudy
scenario. Recall practices are also proven to be more effective if the recall practice is
extended (Jensen, 2013). The reason for this improvement is unknown. We have 2
hypotheses for which learning pathway may be behind the phenomenon.
1. Students benefit from extended Highlevel exams because they get more
practice with high- level questions.

*
*
TREATMENT 1

2. Students benefit from extended exams

LEARNING PATHWAYS

due to the Spreading Activation Theory.
In order to determine which learning pathway

How does your brain increase its ability to retain learned information?

increases long-term conceptual understanding, we
administered exams of varying difficulty and length
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to 3 sections of a biology course and measured their

VS.

performance on a final exam.

Methodology

TREATMENT 2

TREATMENT 3

Figure 2. Student scores on the 50 high- level
questions on the final exam
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Introduction & Background information

TREATMENT 1

TREATMENT 2

TREATMENT 3

Sections of a beginning biology course were split

• The first treatment group was given midterm
exams consisting of 50 high-level (HL) questions
(i.e., involving content + skills; High-level

Does practice really make
perfect? We wanted to know if
the extra practice students receive
on high-level questions during an
extended midterm contributes to
their ability to perform better on
high-level questions during a final
exam.

Does exposure to concepts create
stronger connections in your
brain? The Spreading Activation
Theory says it does! We wanted
to know if extra exposure to the
material on extended midterms
contributes to a student’s ability
to do better on a final exam.

* Indicates
Significance

50 HL questions, plus 50 more HL questions.
• The third treatment group was given midterm exams consisting of the same 50
HL question, plus 50 low-level (LL) questions (i.e., content retention only;
Low-level Bloom’s Taxonomy).

Conclusions
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TREATMENT 1

TREATMENT 2

TREATMENT 3

• Students who participated in the extended exam treatments did equally

level, showing that exposure is more important than practice.

Final Exam

50 HL + 50 LL questions

• Our findings further support the Spreading Activation Theory—the idea

Tr e a t m e n t 1

50 HL + 50 LL Midterm questions
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• There is an equal benefit in extending exams regardless of the question

consisting of 50 HL questions and 50 LL questions.

Tr e a t m e n t 3
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well on the low and high-level final exam questions.

• At the end of the semester, each group was given the same final exam

100 HL Midterm questions
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• The second treatment group was given midterm exams consisting of the same

Tr e a t m e n t 2
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Bloom’s Taxonomy).

50 HL Midterm questions
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into 3 treatment groups

Figure 3. Student scores on the 50 low-level
questions on the final exam

that exposure to the material, regardless of its difficulty, creates more
connections in the brain, and thus the brain is better able to recall
information in the future.
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